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(54) SYSTEM CONVERSION DEVICE 

(57)Abstract 

PURPOSE: To up-convert a digital video signal of the existing system into 
that of the high definition system. 

CONSTITUTION: Pixel data of the existing system are written in a field 
storage device at a pixel rate of the existing system (frame A). The pixel data 
are read from the field storage device to generate an intermediate frame 
(frame B) corresponding to the high definition system. A vertically hatched 
part of the frame B indicates a received image part and a horizontally hatched 
part depicts a dummy image part. Then the received image part of the 
intermediate frame B is moved as shown in a frame C or G in Fig. Finally, the 
received image part is magnified in the frame C or G so that the length of the 
received image part becomes equal to a length of one side of an output frame 
(frames D, E, H). 
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y ")*( e, ", e, ")=(( Py " R P ')/(P, ' 
R P "),(P y 7Ry')) lC®fe?tll,££\,\ 
[0 0 4 3] ^4tc^D7lf>yio^a«rIEfiSt€a * 



[0 0 4 4] 
[*4] 



( e , " , e , " ) 




SMPTE 240H 


European HOTV 




CCIR 601 525* 


(2,115/54) 


(2,64/27) 




CCIR 601 625* 


(2,115/64) 


(2,2) 


4fsc 02 525* 


(15/8,115/54) 


(15/8,64/27) 




4fsc 02 625* 


(120/79,115/64) 


(120/79,2) 



[0 0 4 5] *fc, JdELft^h/l/t-KBffKJ:* «»( e. ',e, ")OIftWftf^i^OJS^lc»(5 
tH*7U-i»*ff«"rSfe«>fc«, t£*«»( e. ',e *«T^LTV^. 
y ")£( e, e, ")=(( P. 'VP. '),(Py 7 30 [00 4 7] 

Py ')) lC®fettll£^\ [«5] 

[0 0 4 6] «5K:*^h/l/*-KIiflHcfett5iS*«3K 



* >f h ;u * - H i= fc c* 
(e,' , e, "I 




SMPTE 240M 


European HOTV 




CCIR 601 525* 


(8/3,115/54) 


(8/3,64/27) 


A* 


CCIR 601 625* 


(8/3,115/64) 


(8/3,2) 


4fsc 02 525* 


(5/2,115/54) 


(5/2,64/27) 




4fsc 02 625* 


(160/79.115/64) 


(160/79,2) 



[004 8] ±.mLrzct%mMLTmw?zt, *W 

(7L/-AC) £rzli*&<D)&< (7U-AG) 



[0 0 4 9] ttOSfcWTfri, 75i5££«S 1 4 Kcfco 
T, 7U-AB©j||IMB«*ia»7U-A©tf*fc»il 

ACfC^L«:<t5*7U-A^itS^fi!t^n5<0T% 8 
50 D, E, F*ff|«-rSC4:*«S*?nS. 7U-AGIC 
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[0 0 5 0] S5fc:flS©gJI2WC»4, 0 2©7b-AB 
ew"f*^K, 4'IW7l'-A©ftiIS!S®tf7U-A©PB 

A§§1 8,4, mmmi&*7l'-.L<D$>'blc-%.L%^® 
ffifrtb&ttZ&vlCtZo fllJAtf, 02©7U-AB 
fc*5i/>Tt4, ffiA©4M^7b-A©£±PHi:LTifc*; 
ffift( ex , e, M8/3.230/81)te*Dffi**UI*fT3 
«J:?fcLTV*o C©tt£, 7 U-A©±©g|5#4; 0 

[0 0 5 1] 0 1 icjjkLfziLolc, ffSSSJHSl 4 

•mni^t urn Affl*7*-T-y k m\/fcm 

1 8 K&SSnS&ilt **lf±E^5- 

[0 0 5 2] 0 3t4, TJiJMggl 4©P»«:1S«*^ 
LTl^*. B3£fe^T, A7JflHfttl 0±©A7jft^ 
ti, »$iJilf f -^i:tTA^X-r«y7 t 2 2 
-^2 4tC«W. ilO>'>^7 : 'n-^2 414, 

»*a#7Kb^5BS»3 4, WJMHl^FU^a 

[0 0 5 3] -feU** 2 6tt, "r-^XtiX^y^Z 2 
IC^I&^nfciB^T 1 -^^ 1 7-f-;I/F»«»3 0 0© 
7*-*A**?*fctt l 7-r-;l/K»«»3 0 l ©r- 

7KU7*17^-;bF*l»3 0 0, 30 1O7KU 
[00 5 4] ^S»S1 4tt, -feU**2 6fc 



( 7 ) «FB8¥5-137124 
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7 -f -;U FSS3 3 0 0 * fctt 1 7 -f -)\> YWStiSk 3 0 

aiTJtSo -feb*2 2 6(4, Sfc, tt*J»&*fflL7F 
b7;Wy^3 8£ffiiJ©LT, &#tHL7 FUXf8£S 
4 0A^ffl7J«tifcK*liBL7 KU**K*fflLtt»C 
ifcSl 7^-/1/ KSSS3 0 0. 30 1©7FU*A7J 

*WL/«*&*-f *-7Vl/fl»* l 7-r-;l/F*MB 
10 3 0 0, 30 1 KWM-5, Sft, 7FWatS3 
4. 4 0i-tl/^^2 6a, ->XfAayhD-72 0 
*»6A*ffll«*Si:B*«tifcffl*ffll^35S©llPJIMI# 

[0 0 5 5] 03 tcii, H*r-*©»tni:7KUXT 
-*©*nfc*«jWxTV*. £PR±, r-2A 
2t4*B&$n, ATjfl^ 1 

014, lft% 17-C-;l/F*a»3 0 0.. 3 0 1ICM 
?n§ 0 17^-;l/FSa§§3 0 0. 30 1^M*WL, 

20 *««a*n*^67?«*. tft, 17-f-;bF*«» 
3 0 0, 3 0 ltfh^JT.T—bmTjBT'hZWi&lC 
.4, T—ZWiMyf-Z 2{i7Eft-efe5o 
fc, 7FPX7l'7f3 2, 3 8,4, 17-f-;l/F*« 
g§3 00, 3 0 1 A^n^n, »t&&7 F PXA7J 

[0 0 5 6] &fc, H3»c^-r^S^SI{Bl 4©lfimc 
OVT, 4fsc D2 525 *^S*SBPTE 240M75=S^C T v 7 

30 §uesn**n^n©A7j7i/-£©?-5» £1\ mm 

7<{->\'Vt>\ 17*->l/F*SHg3 0 0fc»*fc3: 

n, *n*p&flft7-r-;i/F#, i7<r-/i/F**»3 

0 1 tc»t&£tt3o -7?, ±IB«f»7-f-;l/Ftf 1 7 
A<07U-A©«»7-f-;I/F*M 7-r-;l/F*SI«3 

o i *>?>K*tii?nrtii7jfi^iii 6±Ktt**n*. 

-7?, ^tt^ft©7U-A©«$7-r-;UFtf 1 7^- 
;UF»«»3 0 UC»f.iA£nTV^tt.Cf4, BU7 
U- A©^7 -r F* 5 1 7-f FS«t§ 3 0 0* 

40 mfrmzftT&timm&i 6±tctii7i^n^o 

[0 0 5 7] A7Jli!tf4, JSiS^14.3MHz (NTSC 

v7*\VTmmL<DA{%v>w-fm=Afsc) -ems* 

S«»1f, )«ttfr»tii*7FU^( P. , P, ) * 
fg£76o 17P-A©7^, «R7-f-/I/Kffl©»# 

[0 0 5 8] 
[*6] 



( 8 ) 



3fP*W5-137124 
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So 



(0,0) 


(1,0) 


(2,0) 


(3,0) 


••••(718,0) 


(719,0) 


(0,2) 


(1,2) 


(2,2) 


(3.2) 


••••(718,2) 


(719,2) 


(0,4) 


(1,4) . 


(2,4) 


(3,4) 


-•(718, 4) 


(719,4) 


• « • ■ ■ • 


(0,484) 


(1,484) 


(2,484) 


(3,484) 


••••(718,484) 


(719,484) 


title, 17 b- 
7KUXli, i 




* [0060] 
[*7] 

* 




(0,1) 


(1,1) 


(2,1) 


(3,1) 


••••(718,1) 


(719,1) 


(0,3) 


(1,3) 


(2,3) 


(3.3) 


••••(718,3) 


(719,3) 


(0,5) 


(1,5) 


(2,5) 


(3,5) 


• -(718,5) 


(719.5) 


• • • • . • 

■ i • ■ 


(0,485) 


(1,485) 


(2,485) 


(3,485) 


•••(718,485) 


(719,485) 



[oo6i] mtimmiis 

3 00, 3 0 1 (DftfrcDttVQmcDolD, W£.V> 1 li 
ffi, WAtf, ;^'J7KUX(0,486) fc^i&^S— r- 
(element) t UT#£ jiStVCfctK 3t^£ftfc 

[0 0 6 2] ^-r-^KSIItgSOO, 30 1ti, f 



sm^n, ^i«iii7aS^i7'<'-;PF» of&fr-£> SMPT 

E 240M#it-efc)\ 1920H^x 103511^) A*Jr- 
[0063] ©fr-XTH:, WPn©7U-A0 

[006 4] 
»8] 



(0,0) (1,0) •■••(718,0) (719,0) 


(0,486) X 1200 


(0,2) (1.2) • •••(718.2) (719.2) 


(0,486) X 1200 


(0,4) (1,4) •••-(718,4) (719.4) 


(0,486) X 1200 


■ ■ • « 
• • • 




(0,484) (1,484)" "(718,484) (719,484) 


(0,486) X 1200 


(0,486) x 528000 



[0065] mmic, ; tn : eri<D7u-i,<D ; tn : en<D snso 

«f»7-f-;l/Ht3*l/Ta9Kw-rJ:5*Jtifttfi-p, M. [0 0 6 6] 



( 9 ) t#M¥5-137124 
15 16 



(0,1) (1,1) ••■■(718,1) (719,1) 


(0,486) X 1200 


(0.3) (1,3) ••••(718,3) (719.3) 


(0,486) X 1200 


(0,5) (1,5) •••(718,5) (719,5) 


(0,486) X 1200 


• • • . 

• • • . 




(0,485) (1,485)- -(718,485) (719,485) 


(0,486) X 1200 


(0,486) x 526080 



[0 0 6 7] m2(D*r-Z?tt, *4V?nc97U-A<D * FUX#{&i££n3o 
•f-n^n©{||^7 4 -)l Ktcft LTS 1 0 iCTjk? £ o & [00 6 8] 

mamT\ S!&tf}L7Fb7Jg£§g4 O^P»K^tBL7 * [311 0] 



(0,0) 


(1,0) •• 


••(719,0) 


! (720,0) 


•••(1919,0) 


(0,2) 


(1,2) •• 


••(719,2) 


| (720,2) 


■■ --(1919, 2) 


(0,4) 


(1,4) •• 


-•(719,4) 


(720,4) 


■•••(1919.4) 


• ■ ■ 

■ ■ • t 


(0,484) 


(1,484)- 


••(719,484) 


j (720,484) 


••(1919,484) 


(0.484) 


(1,484)-- 


a » • • « • 


» • * * 


• •• (1919,484) 


■ • 

■ i ■ ■ «••* » a ■ ■ 


(0, 1034X1, 1034)-- 






• --(1919.1034) 



[0 0 6 9] mmiC ZtiZ'tKOyU-LtDZftZ'tLiD X&ZftZo 
3}$H7j-frVK*iLTmi UC*?£?%mnm?s [0 0 7 0] 

M*ttit7KlxX%4g§4 O^P,^tBL7FUX*^-)S [* 1 1 ] 



(0,0) 


(1,1) • 


••(719,1) 


(720,1) 


••(1919,1) 


(0.3) 


(1,3) • 


••(719,3) 


(720,3) 


■■ --(1919,3) 


(0,5) 


(1,5) • 


■(719,5) 


(720,5) 


■• --(1919, 5) 


■ • ■ 




(0,485) 


(1,485) • 


••(719,485) 


(720,485) 


•••(1919,485) 


(0.487) 


(1,487) •• 




■ ■ ■ a 


•••(1919,487) | 




C0.1G33)<1,1033>-- 






•••(1919,1033) 



[oo7i] ±Koa?8~i ncfc^T, mm&v/ so %rcizTm<D7 Fux^^sa^cii, ^-^-^ 
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tffrtttTVSo ±!3£>«8~1 1 l£i3V*T, 7 

tf, 17^-;l/F^8fH3 0 0. 3 0 1ffl<DRAM«\ 

*0*sa«jafc*oTi^*cfctf,^Ttt*<» SIR 
7 F £ R A M 7 F i: 0MTflf£©afJWfTton 
nff<fcl/\ 0IJa.a> a8ft«fetf»9 0J|^fct4, RAM 
TKUXAttflttl 7-I--/1/KWM83 0 1 7 

-< 3 0 o £»LT#©»s-e#*ntf <fc 
l/\> 

A = P. + (1024 P y / 2) -ffl» 
A = P. + (1024(P y - 1) / 2)-af» 

[0 0 7 2] CCT% P, tt, 91f-yhOaP, 8 ~P 
y 0 T?g£tU P« tt, 1 0 tf-y F<9£SjP« 9 ~P« 0 
T'S^nSo CO^tt, RAM7KWAOv^ ± 
ffi8e-y F©7F*UXA17 ~A10 i: LT\ P y (Dot>, 
±ffl8lfy h©P, 8 ~P, 1 fcfltteu RAM7FU 
*A035> Tffll 0e>y hO7FU7xA9~A0t LT, 
Px <Do%, Tffil OtT-y FP, 9 ~P< OfcflU&r* 

0, 3 0 1 ffl<DR AMOy^UgMi: LT2' 8 tT-y Fs 
fafe*, 256kB tf&BfcSft*. 
[0 0 7 3] SH^ CCIR 601 625 tttttzlt 

4fsc D2 625 5©#5^»8II-efc5i§£lC 
1 7^-;UF±<DMitH*!St#i288 HjStlC&SO 
T\ flea, P y ti, 9lf>y FOtStP, 9 ~P y 

1 fcftSLT, lOkT-y hO^Py 9 ~P y 0 

n, *n*n© 1 7 * kvms 300, 3 0 1 « % 

2' 8 tf-yK -r*t)%, 0.5MB <o*&mmftiim£z 

[0 0 7 4] ±te<D^ 1 0fc<fctf* 1 1 ©#&Ka, , 
R AM7 FUX Afi, flMS 1 7-f-^F»«ffl3 0 1 i: 
«J» 1 7 -f h'Wgfg 3 0 0 Ktt LX$L<D%&X*$X. 

na<ti,\, 

A = P, + (2048 P, / 2) -«R 
A = P, + (2048(P y - 1) / 2)-«f» 
[0 0 7 5] Py tP, i:a> znz'm 1 tf 

•yhOtfcPy 10~Py 0 fecfctfPx 10~Px 0 T'SStt 
&o CO», RAMTFUXAO^, ±{i 1 0 tT 
V FO7KUXA20 -All £LT, Py (Do*,* ±tt 1 
0Vf-yFOPy 10~Py 1 tC{tt|&U RAM7FUXA 
C03^> Tffil 1 tT>y h<D7 FU7.A10 —AOtLT, P 

« o^, Tffii ie«yhop, io~p«o *«*&-r* 
y-x,ct5^Tfi, ^neno 1 7 -< f§«§§ 3 o 

0, 30 IfflOR AM<D;<*l)&»£LT2 2 ' tf-y F. 

[0 0 7 6] H^7FU7xi:RAM7FU7.i:cDK£Dffi 
©*«»Si:UTtt, 0J*.a\ 7KU*f8£»3 4. 4 
0£<fc^T, 1 7-r-7l/KS8.S3 0 0, 30 1CM 



10 ) WHW5-137124 
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[00 7 7] 02O7U-A 
E, FK^-r«kdtC, ^ift/ffi^tgl 8*>5>m7J£ft5 
7U-A*fc^S-T-**WiSCi:»i:S* , r*o c 

n€><D^s-r-*a, Sff$L<ttifefo«i& $ 

[00 7 8] e C T\ 1 4 ©MJSHbMcO 

10 T^fct/^3£fc{±£4©{M,cW9&*P>tU ->Xr 
A3>hn-72 OA^m lfccfctfgf 2<D1 7-T-/I/K 
gffl§§3 0 0. 3 0 1 KWSfflOBJtS-r-^Jb^JSiStl 
§o »tfc*7KUX5g£«3 4fci\ JJBlftSBlO* 

-XT147 f ux(o, 486) *8SE-r 5 <fc 3 fcSJW^n 

x-*7FUX 720<=P« < = 1919*J:tf/*fefi48 

6 <=p, <=i<m*£Tf8£r«<i:$fc»j»sft*o 

COft, ±eUfc«raffj*ff3ft3Cfclc<i:^ 7U- 
AB (02#!i) OfllKriHMU:, l 4tcj;Q 

[0079] 04 a, ±eLfc«wcBrauT»jasft 

fe«lO«B8*^LTV>5. H4lC^-T^B«s 525 * 

7 w -71/ KJHSK60H z OHfrfllllKFS*l 125*7 f - 
71/KII&R60H z©«*Bllffl»Sfc7y7%gi-rsSIB"e 

-<> ? ^;I/lfT ? ^7 L -7^3-^ (DVTR) 4 2*>P>, 
Sfttt7tOy'lff*f-7 , U3-?* (AVTR) 4 6 
<Dffi*fll^A/Da8lii4 8*«*LT, S^WtCff 

30 m&i o^acr^^ggi 4fc^^n§ 0 

[0 0 8 0] Xr^ElMH 1 4^6tH**tifc4'HiW»ai 
SSfettKflWBDVTR (HDDVTR) ^riSftLT« 
a, ff^l 2 ^ril UTHDDVTR 5 0t«te*n5 

[00 8 1] i/Xf^yhn-7 2 0«, 7^S^g§ 

1 4 mm/fa±%% 1 8 t<Dmttzwmz> tttic 

AADVTR42, A*AVTR46« tpMHDDVT 
40 R 5 OfcJctftUTJHDDVTR 5 2 fcfetf S-r-T'OBS 

[0 0 8 2] CCIR 601 525*73 Sit fc«4fsc D2 525 * 
7?%Cfr6SMPTE 240M/35£'\©g&, $fc(i, CCIR 601 6 
25*^S$fett 4fsc D2 625*73^^5. European HDTV 

sa'Nogsitt* *n^n, 7-f-;i/KJSis»*«fctf 

O^Ta#lt1-i.^SA^VV frtx., NTSCff^^60H 
z<fcf)fe 1 %|gl/^59.94 H z ~£fa%> t Ltt> TaiQCSI 
§§1 4«, lvfc»*£*77-ryT*iSftf 5©T% xtii7J 

so 7 u-AA^n^neoH z t59. 94 h z Kuy >? ^nx 
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[-0 0 8 3] 7-r-;UKJSKS50Hz, -<f7*-U-7. 
tt2:i (DA*73^7- 1 > -;l/K^«0H z, -fy^U 

Jf £tf So m A tf , 6 sstu s n s *tf sWifc 

So LfrLfttfB, «W)«£lctt, QRBEiM|t£«2:« 
ns» fcttv^fco©, «*WW« t x*n-,;l/*^h 

5»t«t9fc5/6ffifJ3*<, *fet46/5 ttaKfMW* 

SCi:tf-etS. 

[00 8 4] 05(i, ±BLfc*MK:B*LT, STfT<D 
625 * 7-f-;I/F«jSaR50HzflWB»S*1125* 7 
-T-/U FA£ft60H z flDJSSMllttRStT y 7g$f Sg 

$>*/MI ffi9«t 4 4 ±<Dffi(DrV >7*;H1#«£ 

U3-^ (DVTR) 4 2*»6, ^fctir^a^fcTx* 
r- 7*1^3-^" (AVTR) 4 64)UtfjflP9tf A/D£ 
$i§4 8*fiSUT, SiiRftlC ft** 1 0*iICT7?£ 

[0085] TjissMg i Afrbtutj-znrztpm&mM 

7U-i.lt 119111 6' SriiU, BflMfflr-r;?*;^ 
U-AU3-^ (HDDFR) 5 4 £H&LTH D DV 
TR5 6fc«l&£nSo 05<D^fi<D^> C©g(5 
ft£V<DWi 1 SBOilfftt, ^-7 hBfttt- F (burst 
intermittent mode) TfctK CCt-FTU ffiRZ 
tlfdmUft £ tBTj £ tirz-WtZ<DAt> 7 U- A (a bur 
st of input frames) A^S^&fg 1 4£aUT{t^fig 
7-C-;l/F^S^50Hz7?HDDFR5 4lC^^n 
So *n*^6, HDDFR5 4te*»?nfetflffl7b- 
Aft^ ji^OjifiT'ilft 5 nSHDDVTR56(C7-< 

[0 0 8 6] mzm.(Om\fit. HDDVTR 5 6 tcfEfi 

816" *auT#i&/ffi*§gi 8tc«^n, ^<d& 

®/&*M \ 8^P»tH7J?n/c7U-A^ ffl^tgl 2 
^ilUTHDDVTR5 2{C#t|&^nSi:i:fc(Cs *<D 

[0087] H5oa*fif!iK:o^Tttwr*o coajg 

0HT?tt> HDDFR54tfl *f©H D D F R s fcvjl/f- 
7U^'9-tfcH^^nSo Cin?> l^fcDHDDFR s i: 
•=<';l/g : -7 , U^iti:«^XxAn>hD-7 2 Otc^Oo 
*t»Wr*J:3K»^»JW*n*. £1\ ±I2HDD 
F R s ©— TjK: <£ 9 n HDDVT R 5 6 &C-^tCD7 U 
-AtffflTjSnT^Sfflt;:, &©-tt*<D7U-A#S 

ooHDDFRfcio-ciBSsns. tnmmnm^ 



11 ) 1fP¥5-l37l24 
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icioT, DVTR4 2ClII{t«i:5:0 1 S 
fc, £5£g«§8l 4KJ:oTEfT©7w-^KH»»50 
H zflWBI»a*7-r-;l/FJI]»»60H zO»IWa»Ste 

ama^c 7 >v 7«»1- S c i: So 

[008 8] $P>tC, ^tC, HDDVTR56lt 7 
-i-;l/K«»»50H zHfT©f«ai*S*7-<-;I/KHiR 

^6oh z ^mmysmcmmmicT •> 7^^1-s c tare 
tSo cnsojautt^ a**7-r-;i/Kos&tiB» 

10 *M«pk:ff3<:4:Oplfl6ftHDDFR5 4*fiJfflLTra 

[0089] ms\z*Lrz : >>7>TL(r)-£ib\cm<nmem 

1 4©T»£«KEH«nT^fcH D D F R 5 4 tftgL 
T*aaHM§ 1 4 ©±ffi«fc8lfT«IB'r -r -72;U7 U- 
(CDDFR) 5 4' tfgEil^tlTVSo d 
©H60!I?G\ A7j7U-A£D^-7 hfffflRStlfcffll 
#iSfr£>7-i-Vl'FJSIi£&50H zT'CDD F R 5 4' IC 
ft, CDDFR 5 4' lC|ESS£nfc7U 

20 -AAWSSESISl 4*«EbUT7-f-;l/K«»»60H 
zt'HDD VT R 5 6 tC{fti&SttSo C£>#g\ HDD 
V T R 5 6 fi, »1R0»Ilre©K»ilf|s*fT 0 0 B 5 W 

twt.*>. c©H6fl»j©5iSTtt» ^Toflrasaww 

^$>2ftS„ Ctll-^OKmcO^TJi, H6«^ h' 
5^Ji:[5]«T?&So 

[0 0 9 0] H6©^«!lfcov->TKWrs. CO^Jg 
0>JT'{±, CDDFR54' tflWOCDDFRs 
i-f\sWt\cm&l£ftZ>o cn6lWOHDDFRs 
tv;U^7U-^Ht^{i'>7.rA3y hD— 5 2 0tcJ;t) 

30 -ogicmw? s<t 9 tcis^wsnso $-r> ±ibcd 

DFR sO-^tct^, 4K-ttt©7U 
-A«<tB*SnTW5WK: 4 ±IB*<0-«tO7U- 
Atf^DOCDDFRKJ^TiESSftSo Z<Dim& 
<DW)mm&ft, ULTMSMZftZo 
[0 09 1] HDDFR54 (ia5#S8) SfctiCDD 
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